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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR M 14, including the fee set forth in 37 
CFR M7(e), was filed in this application after final rejection. Since this application is eligible 
for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR L 17(e) has been 
timely paid, the finality of the previous Office action has been withdrawn pursuant to 37 CFR 
1.114. Applicant's submission filed on 12/29/2003 has been entered. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

3. Claims 1 and 5 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with 
the written description requirement. The claim(s) contains subject matter, which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the inventor(s), at the time the application was filed, had possession of the claimed 
invention. Claim 1 recites, " said layer of diamond-type carbon thereby extending over 
substantially the entire area of said substrate and being formed without alternate heating and 
cooling of said substrate by intermittently passing an electric current therethrough for less than a 
second" in the last five lines, which is a negative limitation. Any negative limitation or 
exclusionary proviso must have basis in the original disclosure and the mere absence of a 
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positive recitation is not basis for an exclusion (MPEP 2173.05 (i)). The instant specification 
does not provide a positive recitation of the basis for the negative limitation, likewise for claim 5. 

Claim Rejections - 35 USC §103 

4. The following is a quotation of 35 U S C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

5. Claims 1 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yoder (US 
5,225,366) in view of Dreifus et al (US 5,420,443). 

Yoder discloses atomic layer epitaxy of single crystalline diamond thin films by exposing 
a plurality of diamond like substrates to a halocarbon reactant gas and a hydrocarbon reactant gas 
at substrate temperatures between 300°C and 650°C and the time to grow an individual atom 
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layer is 25x10'^ seconds (abstract and example 1). Yoder also discloses single crystalline 
substrates having lattice constants closely matched to that of diamond can be used, such as 
copper for single crystalline diamond growth (col 9, In 20-45). Yoder also discloses 100% 
nucleation coverage, this reads on applicants extends closely over the totality of the substrate and 
layer of diamond-type carbon thereby extending over substantially the entire area of the substrate 
(col 4, In 50-65). 

Yoder discloses a substrate having a lattice constant matched to that of diamond can be 
used. Yoder does not disclose a SiC substrate. 

In a method of fabricating microelectronic structures having diamond structure on a 
nondiamond structure, Dreifus et al teaches a highly oriented diamond film formed on a non- 
diamond substrate and the substrate may be a single crystal substrate of a material having a 
relatively close lattice match to diamond, such as p-SiC or copper which supports diamond 
growth, where lattice match refers to the difference between the lattice constant of diamond and 
SiC (col 10, ln30-50 and col 15, In 15-45). 

It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to modify Yoder with Dreifus et aFs SiC substrate because SiC has a close lattice 
match promoting single crystal growth. 

The combination of Yoder and Dreifiis et al is silent to alternate heating and cooling of 
the substrate by intermittently passing an electric current therethrough for less than a second, this 
absence of teaching this limitation reads on applicants without alternate heating and cooling. 

Referring to claim 1, the combination of Yoder and Dreifus et al does not teach the layer 
of diamond-type carbon being formed by transformation of the carbon hybridization on the last 
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atomic layer of the SiC substrate, this is a product-by process claim. The patentability 
determination of a product-by-process claim is based on the patentability of the product and does 
not depend on its method of production (MPEP 21 13) and the combination of Yoder and Dreifus 
et al teaches of the product limitations, as discussed previously. 

6. Claims 1, 4-6 and 8-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Powers et al (The American Physical Society, Physical Review 1991, Structural analysis of the 
p-SiC (100)-c(2x2) surface reconstruction by automated tensor low-energy electron diffraction) 
in view of Liu et al (US 5,516,500). 

Powers et al discloses a p-SiC (100) surface terminating in a layer of silicon atoms (col 1) 
and two different routes to prepare a c(2x2) surface reconstruction, where the first method 
required a removal of surface silicon fi*om a (2x1) surface by high temperature annealing in 
UHV and at approximately 1300 K, the (2x1) to c(2x2) conversion required 10-15 minutes of 
annealing (col 5). Powers et al also discloses an ordered c(2x2) surface could be produced by 
exposure of a (2x1) surface at 1 125 K to lOOL C2H4 (col 6), where a C terminated surface, that is 
terminated by an atomic plane of carbon of sp configuration is inherently obtained because 
Powers teaches a similar method of forming a c (2x2) surface as applicant. Powers et al also 
discloses the c(2x2) surface terminates with a staggered array of C2 groups in silicon bridge sites 
(col 10) and the surface carbons are sp^ hybridized (col 8). 

Powers et al is silent to an annealing of the substrate to transform the place of carbon- 
carbon dimmers into a plane of carbon-carbon dimmers of sp^ configuration. 
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In a method of forming diamond materials by rapid heating of carbon containing 
materials, Lui et al teaches a carbon material is disposed between two electrodes and the 
temperature of the carbon containing material is elevated by at least lOOO^C (col 4, In 15-30 and 
claim 3). Lui et al also teaches a duration and number of iterations required to effect a synthesis 
of a diamond material from a carbon containing material may be empirically determined (col 4, 
In 35-55), Lui et al also discloses the diamond phase is thermodynamically stable and has an sp^ 
configuration (col 1, In 25-30 and col 2, In 50-60). Lui et al also discloses a coating of the 
surface of a substrate with a thick or thin film diamond material is useful on a cutting tool insert 
(col 2, In 45-60 and col 5, In 15-30). 

It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to modify Powers et al with Lui et al's rapid heating to form a film of diamond because 
a diamond film is usefiil on a cutting tool insert. 

The combination of Powers et al and Lui et al is silent to the diamond film is a 
monoatomic layer. It is inherent to the combination of Powers et al and Lui et al to form a 
monoatomic layer because the combination of Powers et al and Lui et al teaches a similar 
substrate as appUcant, which is annealed as taught by applicant. 

Referring to claim 1, the combination of Powers et al and Lui et al does not teach without 
alternate heating and cooling of the substrate by intermittently passing an electric current 
therethrough for less than a second. The combination of Powers et al and Lui et al teaches the 
high-amperage current need be applied only for a short time interval, such as less than a second 
('500 col 4, In 25-30) and the time required to effect the synthesis of a diamond material may be 
empirically determined ('500 col 4, In 45-51), which is a teaching that the time is a result 
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eflfective variable. Therefore, it would have been obvious to a person of ordinary skill in the art 
at the time of the invention to modify the combination of Powers et al and Lui et al by 
optimizing the time to be greater than one second to ensure diamond synthesis by conducting 
routine experimentation of a result effective variable (MPEP 2144.05). 

Referring to claims 1 and 4, the combination of Powers et al and Lui et al teaches a p-SiC 
on a Si wafer, this reads on applicant's platelet, and annealing a substrate to form a thick film of 
diamond for a desired number of iterations. 

Referring to claim 5, the combination of Powers et al and Lui et al teaches a SiC c(2x2) 
substrate and annealing to form a single crystalline diamond film. 

Referring to claim 6, the combination of Powers et al and Lui et al teaches a SiC substrate 
with a face terminated by a layer of Si. 

Referring to claim 8, the combination of Powers et al and Lui et al teaches annealing at 
1300°K. 

Referring to claim 9-10, the combination of Powers et al and Lui et al teaches exposing a 
substrate to C2H4. 

Referring to claim 1 1, the combination of Powers et al and Lui et al teaches a temperature 
of greater than 1000°C, this reads on applicant's 1250°C, if it does not read on applicant's 
1250°C then it would have been obvious to a person of ordinary skill in the art at the time of the 
invention to modify the combination of Powers et al and Lui et al by optimizing the temperature 
by conducting routine experimentation because temperature is a result eflfective variable. The 
combination of Powers et al and Lui et al is silent to the annealing time being greater than or 
about equal to 25 minutes. The combination of Powers et al and Lui et al teaches the number of 
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iterations and duration can be empirically determined to synthesis materials. It would have been 
obvious to a person of ordinary skill in the art at the time of the invention to modify the 
combination Powers et al and Lui et al by optimizing the annealing time by conducting routine 
experimentation because time is a result effective variable. 

7. Claims 7 and 12-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Powers et 
al (The American Physical Society, Physical Review 1991, Structural analysis of the P-SiC 
(100)-c(2x2) surface reconstruction by automated tensor low-energy electron diffraction) in view 
of Liu et al (US 5,516,500) as apphed to claim 5 above, and further in view of Kackell et al 
(Diamond and Related Materials 6 (1997) pg 1346-1348, Polytypism and surface structure of 
SiC). 

The combination of Powers et al and Lui et al teaches all of the limitations of claim 7, as 
discussed previously, except the substrate is a SiC platelet in hexagonal phase with a face 
terminated by a layer of Si. 

In a teaching of the surface structure of SiC, Kackell et al teaches Si-terminated SiC 
(1 11) is qualitatively equivalent to Si-terminated 2H SiC(OOOl) (col 1 and 3). 

It would have been obvious to a person of ordinary skill in the art at the time of the 
invention to modify the combination of Powers et al and Lui et al with Kackell et al because 
cubic and hexagonal SiC are taught to be equivalents. (MPEP 2144.06) 

Referring to claim 7, the combination of Powers et al, Lui et al and Kackell et al teaches a 
hexagonal SiC substrate. 
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Referring to claim 8, the combination of Powers et al, Lui et al and Kackell et al teaches 
anneaHng at 1300°K. 

Referring to claim 13-14, the combination of Powers et al, Lui et al and Kackell et al 
teaches exposing a substrate to C2H4. 

Response to Arguments 

8. Applicant's arguments with respect to claims 1-15 have been considered but are moot in view 
of the new ground(s) of rejection. 

The arguments directed to the combination of Powers et al and Lui et al are not 
persuasive based on the new grounds of rejection. 

9. Applicant's arguments filed 12/29/2003 have been fully considered but they are not 
persuasive. 

Applicant's argument that the prior art teachings related to nucleation and growth, not the 
phenomenon of the invention based upon the transformation of the carbon hybridization on the 
last atomic layer of a specially prepared SiC substrate is noted but is not found persuasive. The 
argument is directed to the method of preparation. The Examiner maintains the product claimed 
is taught by the combination of Yoder and Dreifus, as discussed previously. 

In response to applicant's arguments against the references individually, one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re 
Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir 1986). Dreifus is relied upon solely as a 
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teaching of a substrate used for diamond growth. Yoder teaches the monoatomic and 
monocrystalline diamond deposition. Therefore, the 3D germenation taught by Dreifijs is not 
incorporated in the rejection. 

Applicants' argument that Yoder does not teach a monoatomic layer is noted but is not 
found persuasive. The Examiner maintains that the Atomic layer epitaxy (ALE) taught by Yoder 
by definition forms an atomic layer. Also, Yoder teaches the reactions are self-limiting and 
exactly one atomic layer of carbon is grown (col 11, In 60-67 and col 12, In 35-40). Therefore, 
Yoder does teach forming one atomic layer of carbon. 

In response to applicant's arguments against the references individually, one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re 
Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). Dreifus is relied upon solely as a 
teaching of a substrate used for diamond growth. Yoder teaches the monoatomic and 
monocrystalline diamond deposition. Dreifus is not relied upon as a teaching of forming a 
monocrystalline diamond and monocrystalline layer, as suggested by applicants (page 9-10). 

In response to applicant's arguments against the references individually, one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re 
Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). The Examiner admitted in the 
rejection that Powers et al does not teach sp^ carbon. Liu et al teach this feature, Powers is relied 
upon as a teaching of a SiC substrate with a Carbon terminated surface. 
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Applicants' argument that the process of the present invention does not require a cooling 
step is noted (page 12) but is not found persuasive. Liu et al teaches a process heating carbon to 
form diamond, which comprises heating and cooling. The instantly claimed invention obtains 
diamond by heating. The instant specification teaches forming a monoatomic and 
monocrystalline layer by annealing, note page 3, which is taught by Liu et al; therefore the 
combination of Powers et al and Liu et al does teach annealing, which inherently would produce 
a monoatomic and monocrystalline layer. The instant specification does not teach cooling is 
detrimental. Furthermore, the cooling occurs after annealing; therefore the intermediate product 
formed directly after annealing would inherently have the properties claimed by applicants. 

Conclusion 

10. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Matthew J Song whose telephone number is 571-272-1468. The examiner 
can normally be reached on M-F 9:00-5:00. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Nadine Norton can be reached on 571-272-1465. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published appUcations 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Matthew J Song 
Examiner 
Art Unit 1765 



MJS 




